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INTRODUCTION 
Formidable efforts have been made in order to solve the problems related to organ 
transplantation, and the recent advances in this field enabled us to obtain successful clinical 
cases now and then. One of the first considerations in the transplantation of tissues and 
organs is the reconstruction of the blood supply by vascular anastomosis. Implants, or 
tissue fragments placed into another tissue, such as muscles, undergo progressive degener-
ation while the development of penetrating capillaries from the surrounding structur巴S
may occur, and their central parts are subjected to necrosis, although a process of regener-
ation from the surviving cels would follow. The immediate vascularization by vessel 
anastomosis, however, would offer the most prompt opportunity for the grafts to display 
their maximal function. It should also be taken into consideration that nervous connec-
tion and proper lymphatic vascularization, besides the blood supply, may be of functional 
importance for the surviving cels. The function of the transplants, however, transplanted 
by intact blood supply, might be modified by the operative procedures of denervation, 
severance of lymphatics and changes in hemodynamics, at least for some time or maybe 
for a long period. The relative simplicity of the function of the thyroid gland makes it 
easy to evaluate the functional activity of the transplants. Numerous studies on thyroid 
grafting, experimental and clinical, have been reported4>51), Many of them were chiefly 
on morphological studies, and the physiological data concerning the graft function訂e
limited. Recently, the development of a radioactive tracer technic gave a fresh force to 
the investigation of the thyroid function by offering a new experimental approach. In 
this presentation, the thyroid glands were transplanted into the groin using the micro-
vascular anastomoses. Autologous gland was utilized to avoid the complication of immuno-
logic incompatibility which would have been present if homologous tissue had been used 
instead. The author inv回tigatedthe function of the thyroid transplants with special re-
ference to its metabolism of radioactive iodine. Humoral regulation of the thyroid trans-
plants was also studied, because it is important for the thyroid tissue to be well regulated 
by the anterior pituitary in maintaining its proper function. Histological study was also 
done. 
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MATERIALS AND METHODS 
1. Materials 
One hundred mongrel dogs, weighing from 6 to 22 kg, were used. The animals 
were anesthetized with intravenous administration of sodium pentobarbital, 25 mg/kg. 
The G何αtomicrelationship of the rαnine thyroid. The gross anatomy of the thyroid 
gland in the dog is different from that in man. 38> The thyroid gland consists of two separate 
lobes lying laterally to the trachea, and the isthmus cannot be found. The principal blood 
supply is provided by a cranial thyroid artery which arises from common carotid artery. 
The caudal thyroid紅白ryis a small vessel, if present. The venous return pass白 through
cranial and caudal thyroid veins, which join the internal jugular vein. Lymphatics from 
the thyroid go to the mandibular, retropharyngeal and paratracheal lymph nodes. From 
there the lymph proceeds to the cervical lymphatic trunk and enters into the venous circu-
lation at the junction of the external and internal jugular veins. The thyroid receives 
nerve fibers derived from the cranial cervical ganglion of the sympathetic, and from the 
cranial laryngeal branch of the vagus, arising from the nodosal ganglion or vagosympa-
thetic trunk. The two components of the thyroid nerve usually merge, and pass into the 
thyroid gland along the course of the cranial thyroid artery and its branches. Fibers from 
the caudal cervical ganglia may reach the thyroid attending the vessels, but no direct 
branches from these ganglia are found. As for the distribution of the intrinsic nerves, 
some consider that the nerves terminate upon the vessels, while others believe that follicles 
are also innervated10> 25H5>. 
2. Operative procedures 
a. Transplantation into the groin. The thyroid was freed from the surrounding struc-
tures, with the blood vessels being left intact. The common carotid artery was dissected 
at its origin. The internal jugular vein was removed with a patch of the wall of the 
brachiocephalic vein surrounding the entrance of the internal jugular vein. The left lobe 
was left intact, though in several cases itwas extirpated. Following the preparation of 
this graft, the right groin was incised. The femoral vessels were exposed, divided and 
their distal ends were ligated. Not until this stage was the graft removed from the neck. 
Vascular anastomosis. The cut end of the common carotid artery which was attached 
to the graft, was anastomosed to the proximal cut end of the femoral artery, using the 
lNOKUCHI’s blood vessel suturing apparatus (Senko Medical Instrument Mfg. Co., Tokyo). 
The patch of the wall of the brachiocephalic vein, in the center of which the entrance 
of the inter:nal jugular vein located, was then anastomosed to the proximal cut end of the 
femoral vein, using the same suturing apparatus. In several cases, the internal jugular 
vein was directly anastomosed to the proximal cut end of the femoral vein or to the branch 
of the femoral vein in end-to-end fashion. Physiologic saline solution, with the addition 
of 0.02% heparin, was used locally to wash out the air in the lumen of the vessels. In 
one instance, the segment of external jugular vein was interposed between both cut ends 
of the femoral vein, because the thyroid vein entered into the external jugular vein in 
this exceptive case. 
b. Orthotopic transplantation in the neck. The right lobe of the thyroid was freed 
from the surrounding structures preserving the continuity with the internal jugular vein. 
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’lもeじommoncarotid artery was divided at 5 cm caudal to the origin of cranial thyroid 
arteηr and re-anastomosed immediately. The distal portion of the common carotid artery 
was cut and ligated. 
c. The denervation of thyroid gland. The cranial cervical ganglion of the sympathetic 
and the nodosal ganglion of the vagus were resected together with the vagosympathetic 
trunk unilaterally in the right neck. 
d. The ligation of the lymphatics of thyroid gland. Evans-blue (0.15 ml of 0.5 % 
solution) was injected beneath the thyroid capsule. A few minutes later the lymph vessels, 
in which the lymph was stained blue, were ligated, and the lymph nodes which were 
stained blue (mandibular and paratracheal lymph nodes) were resected. 
e. Mock operation. An incision was carried out in the right neck, the muscles were 
separated, the carotid sheath was exposed and the wound was closed. 
3. Radioactive tracer study of the thyroid transplants 
a. Injection of 131. A 50 microcurie dose of carrier-free 131, as sodium iodide, was 
injected intravenously. Prior to the administration, the animals were fed with bread and 
cow’s milk or boiled rice and vegetables and white fish for 3 days. The tracer dose was 
drawn into the syringe, and counted with the directional gamma-ray scintillation counter 
at a distance of 90 cm. The natural background counts were also measured. The net 
counts per minute at a distance of 90 cm should be corrected, by means of standard 
gamma-ray source of mock iodine capsule, to the cpm which would be obtained when it 
was counted at a distance of 30 cm. The net tracer do~e administered to the animal was 
then known in cpm. 
b. Measurement of uptake of 131 by thyroid gland. Forty-eight hours later, the 
animal was sacrificed and the thyroid glands were extirpated, and 131 uptake was deter-
mined at a distance of 30 cm. The net thyroid counts, when compared with the corrected 
net dose counts, gave the percent uptake by the thyroid gland, allowing for the radioactive 
decay. 
c. （、hromatographicanalysis of 131 compounds in the thyroid. 
Preparati川1of thyroid hot11oge11ate and the印こyt11atirhydrolysis of it. The thyroid 
gland was weighed, and a small piece of tissue was removed for histology. The thyroid 
gland was minced with scissors and homogenized in a glass homogenizer with 0.5 ml of 
physiologic saline solution. The homogenate, added to 2且5ml of physiologic saline solution, 
was centrifuged at 9,500 r.p.m. (radius 10 cm, centrifugal force 10,000 x g) for 10 minutes 
at 0°C. The pH of the supernatant fluid was adjusted to 8.6 with dilute 0.2 N NaOH, 
and the thyroglobulin in the fluid was hydrolyzed with pancreatin at 37'C ovtrnight. 
Clzromatographir procedures. Chromatograms werぞ madeon paper strips ( 4 7×5cm, 
Toyo No. 50) with a solvent consisting of the supernatant fluid from a 17 : 2 : 15mixture 
of butanol-acetic acid-water, running in a descending fashion in an airtight box. A beaker 
containing hutanol saturated watげ wasplac吋 inthe bottom of the box. 
Lο「｛
chromatograms were drit司dand placed in an X ・ ray film holdぞrwith a sheet of X rav 
film. The film was developed after a suitable interval, usually 2 days later. For th~ 
quantitativと estimationof the 131 of the compounds on the chromatograms, the papers 
were divided corresponding to the hands observed on the radioautogram, and each section 
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T3,T4 DIT MIT I' 0 
CHROMATOSCANNING OF !Al 
Fig. 1 Top I A I.A paperchromatogram stained, demonstratmg the t. 川rmaJor 
iodine compounds in the thyroid gland. Bottom I B 1, Demonstrating the loca-
tion of radioactivity on I A J. 
0 : Origin component, I’： Inorganic iodide, MIT : Monoiodotyrosine, DIT : 
Diiodotyrosine, T3: Triiodothyronine, T4: Thyroxine, F : Frontal line of solvent. 
ヨ忌
was counted in the well-type scintillation counter. All analyses were made in duplication. 
4. PBI TSH test 
Prior to the administration of thyroid stimulating hormone (TSH) the left lobe of 
the thyroid had been extirpated, and a fasting blood sample was taken for basal protein-
bound iodine (PBI) determination. TSH (Thytropar, Armour Pharm. Co.) was supplied 
by Tokyo Tanabe Pharm. Co. This was dissolved in a diluent immediately before use, 
and a dose of 5 international units of Thytropar (TSH 100 mg) was administered intra-
muscularly. Blood samples were withdrawn at 3 to 72 hours later. 
5. Studies on hemodynamics 
a. Measurement of thyroidal blood flow. The thyroid was freed from the surround-
ing structures, with its vessels being left intact. A polyethylene catheter was introduced 
into the internal jugular vein and outflow venous blood was collected directly for 5 minutes. 
The common carotid artery was then occluded at 2 cm cranial to the cranial thyroid arterv 
and the thyroidal blood flow was measured again. These procedures were repeated 3 
times and a half. Sodium heparin of 10,000 units was injected, and 10 % dextran 
solution was infused at a constant rate during the measurement. 
b. Measurement of venous pressure in the recipient vein. A saline filled polyethylene 
catheter was introduced into the femoral vein via its branch, and femoral venous pressure 
was measured under the following conditions : 1) when the venous return from the leg 
was kept intact, 2) when the distal portion of the femoral vein was occluded and 3) when 
the occlusion was released. 
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6. Ascertainment of the patency of graft vessels 
The patency of the anastomosed artery could be ascertained by the pulsation of the 
grafted carotid artery, and it was confirmed by the angiograms which were made with 
76% urografin slowly injected into the femoral artery. 
7. Histology 
Tissues obtained at autopsy were fixed in 10 % formal, and paraffin sections were 
prepared and stained with hematoxylin and eosin, or azan stains in the usual manner. 
RESULTS 
1. Results of micro-vascular surgery 
Table 1 summarizes the results of the thyroid transplantation using vascular anastomoses. 
When the internal jugular vein was directly anastomosed to the recipient vein, most cases 
were unsuccessful. It succeeded in only two cases, in which the outside diameter of the 
internal jugular vein was as large as 2.5 mm exceptionally. The arterial anastomosis was 
performed with a relative ease, because the diameter of the arteries, both carotid and femoral, 
were larger than 3.0 mm, and bushing size of at' least 2.0 mm was available. The period 
of graft ischemia ranged from 20 to 50 minutes in the transplantation into the groin, and 
it was within 5 minutes in the transplantation in the neck. 
Table 1. Results of thyroid autotransplantation using micro-vascular anastomo田s.
Size of bushing of suturing Dog I Sex apparatus (mm) Period of follow-up Result 
No. transplant artery vem (days) 
1 M Groin 3.0 1. 5* 23 Unsucc 
4 （↑） 恥f Groin 3. 0 1. 5* 4 Died 
5 （↑） M Groin 3.0 1. 5ホ 2 Died 
6 （↑） M 1 Groin 2.5 3. 0 1 Died 
7 F Groin 3.0 3. 5 5 Satisfac 
8 F Groin 3.0 4.0 Died 
11 M Groin 3.0 2.5本 30 Satisfac 
12 3.0 4. 0 4:! Unsucc 
14 M Groin 3.0 3. 5 & 4. 0** 11 Unsuco 
17 M Groin 3.0 ny Ion suture* j! 12 Unsuco 
18 M Groin 3.0 3.5 13 Satisfac 
19 M Groin 3.0 4. 0 2 Satisfac 
20 M Groin 3.0 2.0ホ 60 Satisfac 
21 恥4 Groin 3.5 4. 0 60 Satisfac 
22 M Groin 3.5 4.'0 60 Satisfac 
23 IM Groin 3.5 4. 0 60 Unsuco 
39 F Groin 2.5 1. 5＊非 3 Unsuco 
40 F Groin 3.0 4.0 3 Died 
41 F Groin 2.5 I 4. 0 9 Satisfac 
43 M Groin 2.5 3.5 7 Satisfac 
¥.1 iM Groin 3. 0 3.5 。 Died 




























（↑） The other lobe was extirpated. 
* Int. jug. v. was anastomosed to the proximal cut end of fem. v. in end-t研endfashion. (In other ca配S,
the patch of the wall of brachiocephalic v. was used. except for dog No. 14) 
料 The日日mentof ext・jug.v. was interposed between both cut ends of fem. v., because the thyroid v. 
entered into the ext. jug. v. 
料＊ The continuity of the graft with int. jug. v. was preserved. 
























































































Thyroidal blood flow rate 
The amount of thyroidal venous return was 0.720 ml/min. (mean value from four 
measurements) when the carotid circulation to the hrnd was kept intact. It rose to 0.804 
ml/min. (from three measurements) when the distal portion of the carotid artery 
occluded. The increasing rate was 11 % (Table 2). 
was 
2. 
Effect of the田 clusionof common carotid artery on the thyroidal blood flow. 
(Dog No. 100. 13kg ~ 1 
I Co…四ro川町 I Cranial阿 ionof co…caro川町
open I 配 eluded
Flow rate* I i I 0.720 I (ml/min.) I I 
* by means of dir配tcollection of thyroidal outflow venous blood. 
0.804 
Table 2 
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3. Venous pr田surein the recipient vein 
The femora1 venous pressure was 58 mmH20 when the venous return from the leg 
was kept intact. It reduced to 37 mmH20 during the occlusion of the distal portion of 
femoral vein, and returned again to 57 mmH20 following its release (Table 3). 
4. 






Uptake of 131 by the thyroid gland 
(Dog No. 58. 9kg♀） 





The 131 uptake of a thyroid lobe ranged from 3,000 to 12,000 cpm above background 
which was 1,000 cpm. Table 4 summarizes the percent uptake in normal dogs. The 
uptake of a right lobe was a litle higher than that of a left lobe of the respective dog 
in most cases. Table 5 summarises the 131 uptake in the transplanted dogs. The trans-
planted lobe picked up the radioiodine as early as on the 3rd postoperative day. Fig. 2 
shows that itreached to the normal level on the 13th day, followed by a slight decrease 
on the 60th day. The 131 uptake of the intact lobe was also suppressed to some extent 
in early postoperative days. The uptake of the transplanted lobe, when compared with 
that of the intact lobe of the respective dog, showed a relatively reduced value (Fig. 3). 
The ratio of transplanted/intact of 131 uptake ranged from 0.176 to 1.05. Table 6 shows 
the 131 uptake of other groups, and Fig. 4 shows the ratio of operated/intact of 131 uptake 
of these groups. 
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Amounts of 131 uptake by the thyroid gland of normal dogs. 
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I Time after , 
I …of I I3l I (hrs.) Thyroidal 131 uptake (% do配）
r. I i. 
己-i ' 6. t< 6. 2 : 
24 I 7. 0 I 6. 8 l 
21 i 9. 5 9. 6 i 
48 13. 9 ' 13. 5 
.J8 9. 8 I 9. Q i 
-18 8 . j i 7. 8 i 
72 15. 7 i 12. 8 I 
96 16.8 i 14.5 
96 16. 2 I 18. 0 
mean 
7. 6 
10 . .j 
14. 25 
16 . .j 
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Table 5 Amounts of 131 I uptake by thyroid gland of transplanted dogs. 





Site of I Dog I Tirr 
transplant i No. I transplantation 
I I (days) 
45 I 3 I 
so I 3 
7 I s 
-16 5 
-13 7 
s1 I 7 
66 8 
41 I 9 
5-1 11 
55 11 
1s I 13 
47 i 13 
49 I 13 
fi'.2 13 
61 I 15 
7-1 15 
48 : 20 
1 I 23 
11 30 
56 i 30 
78 : 30 
20 I 刷
21 I 60 
i 22 l 60 
23 ' 60 
i 7o I 5 666 I 
72 I 5 ! 555 I 
73 I 5 , -1前（）
81 9 1659 
82 i 1-1 501 
71 20 381 









































書Inal cases, right lobe was transplanted. 
本 Storedat 4。cfor 24 hours. 
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3 5 7 9 1 13 15 20 30 60 
DAYS AFTER TRANSPLANTATION 
Fig. 2 P町田ntuptake of 1311 by thyroid gland in the transplantation into the 
groin. Dotted area shows the range of 131 I uptake by a thyroid lobe in the 
normal dogs 48 hours after 131 I injection 
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Fig. 3 Compari回 nof 131[ uptake by both thyroid 
lobes in the transplantation into the groin I trans・
planted/intact ratio）.市： 38%.•• 17. 1;0,;, ＊＊場 ・
41% 
% ．－ ． 。
120 。
110 g 。 ． 。
100 ． ．・
90  。 ． 
80 ． ． － 
70 －－－＇’－工a ＇•事J事
Normal Mock GD lymph. op. Denerv. 
Fig. 4 Comparison of 131 uptake by both thyroid 
lobes in 8 normal dogs (right/left ratio), 2 dogs 
subjected to mock operation, 3 dogs ( G) with com-
plete denervation of the thyroid, 7 dogs (0) with 
partial denervation of the thyroid, and 4 dogs with 
lymphatic ligat旧nof the thyroid (operated/intact 
rati＜リ Theoperation was I町 formedunilaterally 
on the right side of the neck. * : 144%，判・
57. 59，占
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Group 
Table 6 Amounts of 131 uptake by thyroid gland. (Forty-eight hours after injection of 131 J 
ti 
Weight of thyroid gland Dog I Time after 
No. I operation 
(days) 
Thyroidal 131 uptake 
(%do可）


























































































持： Inal cases, the operation was done on the right side of the neck. 
L : Lymphatics of the thyroid were ligated. 
M : Mock operation. 
G : Thyroid was denervated by means of 町田ctionof cranial cervical ganglion and nodo日lganglion. 
D : Common carotid artery was divided at about lcm cranial to cranial thyroid ar廿ryAnd, in adition, 
the adventitia of c. c. a. was resected or c. c. a. was cut and re-anastomosed, at about 5 cm caudal to 
cranial thyroid artery. 
5. Chromatographic results 
A typical chromatogram is presented in Fig. 1. The four major iodine compounds 
in the thyroid are seen very clearly. The radioactive counts of each compound ranged from 
1,000 to 10,000 per minute. Tables 7, 8 and 9 summarize the results of chromatographic 
analysis of the thyroid gland of normal dogs, transplanted dogs and other groups, respec-
tively, expressed as % of total 131 taken into the gland. The 131 remaining at the origin 
of the chromatogram was excluded from the present analysis, as it was considered to be 
attributed to the unhydrolyzed 1311 thyroglobulin. The content of inorganic iodide (I') 
amounted to 15% or thereabout. Monoiodotyrosine (MIT) represented about 30 to 35% 
and diiodotyrosine (DIT), about 35 to 40%. The content of triiodothyronine (T3) & 
thyroxine (T4) comprised 10 to 20% of total iodine (Fig. 5). When these contents of 
hoth lobes were compared with each other, the following tendency could be noted, which 
was shown in Fig. 6 : 1) The content of I' was almost always lower in the transplanted 
lobe, 2) the contents of MIT and DIT were higher in the transplanted lobe, and 3) the 
content of T 3 & T 4 ofthe transplanted lobe was lower in general, but it might become 
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Summary of chromatographic analvsi' of thyroid gland pancr回 tindigest. 












































































































































































As for the classification of groups, :,ee the footnote of Table 1. 
排：Operationwas done on the right side of the neck. 
%。。
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DAYS AFTER TRANSPLANTATION 
Contents of 131 I・compoundsin the thyroid gland in the transplantation int• ’ the grom 
Dot, Transplanted lobe. 
13 15 1 9 7 5 3 
。
60 30 20 
♀ 
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120 ． ． ． ． 
110 
－ ． ． 110ト ＠ ． ． ． ． 
100 ・一 100 ． ． ． ． ． ． ． ． 
90ト 90 ． ． ． ． ． 
80 80ト ． ． ． ． 
70 70 
3 5 7 9 1 13 15 20 30 60 3 5 7 9 1 13 15 20 30 60 
% MIT % T3,T4 ． 120 ． ． ． 110卜 ． ． 。． ． ． ． 。 ． ． ． ．ーJOO ・－• 。． 。． 
90ト ． ． ． ． ． 
70 ． t 70 
7 リ 1 13 15 20 30 60 3 5 7 9 1 13 15 20 30 60 3 5 
DAYS AFTER TRANSPLANTATION 
Fig. 6 Compa日田nof the contents of thyroidal 131 I-compounds of both thyroid lobes in the transplantation 
into the groin (transplanted/intact ratio). 
6. Effect of TSH on serum PBI level 
After a single injection of 5 units of TSH, the serum PBI level in femoral venous 
hlood increased from a basal level of 3 04 mcg/100 ml to a peak level of 10.1 mcg/100 
ml three hours later in a 5-day-old transplant (dog No. 66, Table 10 and Fig. 7). In 
the control dogs it took 6 to 12 hours to get the peak level. In the 74 day old transplant, 
however, the r田ponsewas neither prompt nor marked. 
7. Angiogram 
Angiograms of the grafts were taken immediately before sacrifice. The訂teryand 
vein of the graft were demonstrated to be well patent. Angiogram showed the collateral 
circulation already on the 7th day, while the anastomosed vein was patent. The same 
findings were observed in al angiograms which were made thereafter. 
8. Histology 
Thyroid tissue composed of follicles varying in size, many of which contained colloid, 
was seen. In the specimens of 3 to 9-day-old transplants, there were many cels within 
the colloid. They were not the infiltrating lymphoid cells but the desquamated acinar 
cels, and it was found that these specimens were from the thyroid lobes which had been 
subjected to the angiography with 76 % urografin. A few vacuoles appeared at the 
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Table 10 Effect of thyroid stimulating hormo問 （TSH)on毘rumprotein-bound iodine CPBIJ level.持
(mcg/100 ml l 
Dog 
Serum PBI level 1、1meafter 




’fime after TSH injection (hrs. l 
48 ! 72 6 12 2-1 
66 
80 M I 14～17 '.! 36本

















1. 3 2.9 
』一 刻ードホ
6. 02 ! 3. 89 4. 37 j 
1. 81 
2.5 
2.32 3. 75 5.66 4.08 
4. 18 
-1.83 8.2 1. 07 3.85 




本 Arteryand vein were ascertained to be patent in angiogram which was made on the 26th P・o.d.
料 Diedon the 17th p. u.d. 












bef. 3 6 12 24 bef. 3 6 12 48 
HOURS AFTER TSH 1.M. INJECTION 
Fig. 7 Graphic representation of the effect of TSH on史rumPBI level. Left, 
5・day-oldtransplant (dog No. 66). Right, Control (dog No. 69). 
periphery of the colloid in the specimen of 20 day-old transplant. In al instances, there 
was no lymphoid cell infiltration and no fibrous reaction. In the control, in which the 
X-ray contrast media was injected and left as it was for 2-3 minutes, the marked des-





「~－ Fig_ 8 The世間 やlchromatograms obtained from dog No. 21 (60 da,-s after transplantaticn). The trans・・
planted Joi買 rT i ~＇＂＂刊 the hormone引nth判長 fairlywell. 1] ｝・Intact lobe. 
Fig. 9 Angiogram of the graft. :l day, after 
transplantation ( cJ.,g No. !)()I 
a : artery, v : vein. ;¥ rr<川 、 indicetethe ~i tP' of 
M 仏午｜a 11 , 1 <t• ’＂ ＂，午、
Fig. 10 Angiogram of the graft, 7 days after 
transplantation showing the collateral circulation 
in spite of the patency of the官raftvessels I dog 
No .. t:J >. 
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Fig. 11 Angiogram .,f the graft with colateral 
circulation, 13 days after transplantatit1n (dog 
No. 471. 
Fig. 12 Angiogram of the graft with colateral 
circulation, Ii) days after transplantation (dog 
No. 21). 
DISCUSSION 
Micro・vascularanasiomosis and thyroid transplantation. There are two types of free 
grafting of organs : the implantation of fragments of tissues and the transplantation of a 
whole organ with immediate reconstruction of blood supply. Implanted tissues are not 
provided with the immediate blood supply and they must survive by diffusion of body 
fluid until the spontaneous vascularization occurs. They may undergo progr田sivedegener-
ation particularly at their cores, though a regeneration would follow. There would be, 
therefore, a few weeks lag before the surviving grafts might show a hormonal activity. 
The development of vascular surgery made it practicable to transplant a whole organ by 
blood vessel anastomosis. GoODMAN19> and KA WAMURA32> reported the successful auto-
transplantations of the thyroid εland with an intact blood supply in dogs as early a只 in
the second decade of this century. However, because the vessels of the thyroid are small 
in size, it was not easy to obtain the suitable caliber of the vessels, particularly of the 
vein, which was sufficient for the micro-vascular surgery. In the early sta貯 ofthe present 
experiment the internal jugular vein, which was small in dogs and the outside diameter 
was 1.2 to 2.0 mm in most cases, was directly anastom伺 edto the recipient刊 in,but the 
results were unsuccessful. This obstacle was overcome by using a patch of the wall of 
the brachiocephalic vein, in the center of which the entrance of the internal juεular vein 
located. This device made it possible to use the bushing of at least 3.0 mm in diameter 
in the venous anastomosis, and the outcome of the micro・vascularS町昨rybecame satisfactory. 
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The thyroidal blocxl flow rate increased approximately by 11 % when the distal portion 
of the common carotid artery was occluded. This data give the reason why the segment 
of common carotid, the distal end of which was ligated, was used in the arterial anastomosis. 
However, the pulsation of the graft artery, which was strongly palpable immediately after 
the operation, became weaker after some weeks. As the graft got buried in the pro-
lif erated connective tissue, it gave rise to some change in hemodynamics. This change 
might play a somewhat significant role in the decrease of the functional activity of the 
graft, as was seen in the 60-day-old transplants. In some instances, for example in dog 
No. 75 which was sacrificed on the 99th p田toperativeday, the proliferation of the con-
nective tissue around the graft was very slight. Nevertheless, the functional activity of 
this transplant seemed to be suppressed in PBI TSH test performed on the 74th day. 
The venous pressure in the recipient vein was reduced by 33% when the distal portion 
of the femoral vein was occluded. It seemed desirable, therefore, that the graft vein might 
be anastomosed to the proximal cut end of the recipient vein, while its distal cut end was 
ligated. The venous pressure in the recipient vein would become higher when the segment 
of the graft vein was interposed between the both cut ends of the recipient vein, and it 
might be unfavourable against the prevention of the thrombosis in the site of venous 
anastomosis. 
HAMOLSKY et al.川 implantedthe autologous thyroid tissues into the spleen in the 
rats and observed the subsequent low levels of PB131l and concluded that the liver inac-
tivated a fraction of thyroid hormone. The location of the graft in the endocrine tissue 
transplantation must be carefully chosen. 
The 131 I uptake and hormone synthesis of the thyroid. The evidence of the func-
tional activity was present in every transplant except for some cases in which the anasto-
mosed vessels were thrombosed. The transplanted thyroid lobe took up the 131! as early 
as on the 3rd postoperative day, and it recovered the normal activity on the 13th day. 
It was noted that the iodine accumulation in the intact lobe was also slightly reduced for 
some period following operation. It is of some interest to analyze the cause why the 
thyroid activity is apparently suppressed in the early days after operation, as there is a 
clinical observation that the remnant tissues of the hyperfunctioning thyroid diminish in 
its size following s町 gery29>. The following speculations may be assumed : 1) It is well 
known that the assaults of anesthesia and operation cause the anterior pituitary to release 
the adrenocorticotropic hormone, and it is also known that the adrenocortical substances 
diminish thyroid activity22>. SHIBUSA WA et al. m reported that the thyroid activity was 
suppressed by the surgical injury inflicted to the body, but出 extentwas much 立reater
than that which was caused experimentally by the administration of ACTH and co;tisone. 
All the suppression of thyroid activity may not be caused by the increased secretion of 
adrenocortical substances. 2) The systemic demand for thyroid hormone may be reduced 
at this time, because the nitrogen balance is _shown to become negative following o戸r-
ation24>, and the action of thyroid hormones 1s to stimulate the nuclear RNA synthesis 
and sequential cytoplasmic protein synthesis51>62>. 3) A contrary guess may be possible that 
the suppression of the thyroid function could be produced by the negative feedback mech-
anism by acting thyroid hormones which may appear in the circulation following surgical 
trauma inflicted to the thyroid gland. In any case, further studies will be required. 
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It was clarified that the transplanted thyroid gland synthesized the hormones fairly 
well. However, close examination of the data makes it manifest that the functional activity 
of the transplanted lobes is reduced to some extent, when compared with that of intact 
lobes of respective dogs. It will be noted that the transplanted lobes show relatively low 
values in both 131 uptake and hormone content (T3 & T4) in general. There seems to 
exist some defect in hormone synthesis of the transplanted lobes. Some factors caused by 
the procedures of transplantation may reduce their activities. This problem will be referred 
to later. 
Humoral and neural regulations on the thyroid tra仰splant. A close relationship exists 
between the thyroid and the anterior pituitary. Administration of TSH to normal animals 
produces an increase in both uptake of 131 and a secretion of thyroid hormones, resulting 
in an elevation of the serum PBI level. On the contrary, administration of thyroid hor-
mones causes the decrease in TSH level. In the present study, it was observed that the 
injection of TSH to the transplanted dog resulted in an elevation of serum PBI level, 
followed by a probable rebound phenomenon. It is obvious, therefore, that the trans-
planted thyroid is well controlled by the humoral regulation of TSH. 
It is well known that the endocrine and nervous systems correlate to each other to 
maintain the homeostasis of the body43>. The nervous stimulation of the anterior region 
of the hypothalamus causes the liberation of TRF (TSH releasing factor), and TRF is 
then transported via the hypophysial portal system to excite the anterior pituitary25>. 
The relation of the sympathetic nervous system to the thyroid function is by no means 
clear. Numerous experiments have been done, but the results were conflicting. CANNON 
et al. 7l made phrenico・sympatheticanastomosis in the cat, and 3 months later, the animals 
showed the symptoms characteristic of hyperthyroidism. HANEY21> reported that the faradic 
stimulation of the cervical sympathetic trunk in rabbits resulted in a marked rise in the 
basal metabolic rate. HANEY concluded that this increase in metabolism was due to an 
acceleration of the functional activity of the thyroid gland. However, FRIEDGOOD et al.16> 
could not find a consistent effect on the rate of metabolism in a similar experiment. In 
one of the most recent attempts to establish the autonomic nervous control of thyroid 
function, IIN028> and Ismr30> presented evidences probably in favour of such control. IINO 
observed that the stimulation of the cranial cervical ganglion resulted in an increased PB131I 
level in the thyroid venous blood. Ismr reported that the stimulation of the nodosal ganglion 
also caused an increased PB131I level. IINO and Ismr concluded that the cervical sym-
pathetic and vagus nerves played an accelerating role in the regulation of the thyroid 
function. In the present study, the transplanted lobes of the thyroid showed the reduced 
value of 131 uptake when compared with the intact lobes. The content of T3 & T4 was 
also lower, as the coupling of MIT and DIT to form T3 & T4 was probably disturbed. 
And, when the unilateral thyroid was denervated by resecting the autonomic ganglia, the 
131 uptake decreased in the ipsilateral thyroid lobe. A hypothesis might be drawn to 
explain these findings that the autonomic nerves, predominantly the cervical sympathetics 
maybe, may have some effect on the thyroid activity, by accelerating the action of TSH 
which increases the iodine uptake and hormone formation of the thyroid gland. 
Hypersensitivity of the denervated transplant to the hu111oral factor. CANNON6> stated 
that“when in a series of efferent neurons a unit is destroyed, an increased irritability to 
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chemical agents develops in the isolated structures, the effect being maximal in the denerv-
ated part." CANNON gave an example that when stimulatory adrenergic fibers degenerate, 
the dilator muscle of the iris becomes more than normally responsive to adrenalin, and 
widely dilated, in certain conditions, on the paralysed side than on the normal side. 
This was true on the cholinergic nerves, and the glands likewise responded to a greater 
degree to chemical stimuli after they have been freed from nervous control. In the present 
study, the content of T3 & T, of the transplanted thyroid, which was usually decreased, 
became increased from the 9th to 13th postoperative days (Fig. 6, bottom right). Fur-
thermore, in PBI TSH test, the transplanted thyroid seemed to respond more promptly than 
the control thyroid (Dogs No. 66 and 69, Table 10 and Fig. 7). These results suggest that 
the free transplant of the thyroid, the sympathetic and vagus nerves of which, both are 
considered as stimulatory to 'the thyroid function, are resected, show an increased sensitiv-
ity to chemical stimulation of TSH. In dog No. 75, the response was prompt and grEater 
in amount when the graft was a month old; however, it became somewhat retarded and 
smaller in amount on the 74th day. 
Effect of severanre of lymphatics 0仰 thegraft fu11rtion. DANIEL et al.1l observed 
that the radioactive iodine was released from the thyroid gland of the baboon into the 
lymphatic vessels which drained the thyroid as well as into the thyroid venous blood. 
Some 90% or more of the radioiodine was in organic form, and its concentration in the 
thyroidal lymph was very much higher than that in the thyroid venous blood. It is not 
yet concluded whether this lymphatics may be certain pathways of hormone secretion or 
not. In the present study, the thyroidal lymphatics were ligatEd unilaterally in order to 
clarify the effect of the severance of the lymphatics on the functional activity of the trans-
plant. The 131 uptake of the ipsilateral lobe did not differ from the contralateral intact 
lobe on the 5th postoperative day. It was reduced on the 14th day, and became increased 
on the 22nd day in another dog. 
The development of colαteral rinulation around the graft. The angiograms of the 
grafts demonstrated the collateral circulations in spite of the patency of the graft vessels. 
This was noted already on the 7th day after operation and persisted as long as 60 days. 
These findings might indicate that some portion of the graft could survive even if the 
graft vein would thrombose, because some venous blood might return through the outflow 
collaterals, though the thyroid activity would be limited. Dog No. 61 may be an instance 
of such case (Table 5). 
Histologic findings. It must be remembered that the transplants were subjected to 
the angiography immediately before their extirpation. C、ontrolspecimens, in which 76% 
urografin was injected and left as it was for 2 3 minutes, showt:d a similar histological 
change of desquamation of acinar cels. The histology of the transplants must be con-
sidered with some subtraction. Be that as it may, the damage of the foliι長sof the trans-
plants seems to be the greatest on the 7th and 9th days, and it may be expected to show 
the normal histology on the 13th day, which is concordant with the functional recovery. 
It is noted that no lymphoid cel infiltration was seen in any of the specimens. 
Possibility of the oaurre何ceof autoimmune process in the th _vroid auto・tr，α何splanta-
tion. It is well known recently that the pathogenesis of the chronic thyroiditis (Hashi・
moto’s disrnse) and hyperthyroidism (Graves’disease) is largely due to the auto”immune 
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process52>. WITEBSKY60> proved that the extractメofautogenous thyroid gland given to the 
dog with Freund adjuvants were antigenic for the individual animal itself, and he stated 
that a true auto-antigen, presumably thyroglobulin, could produce antibodies capable of 
acting upon the normal thyroid tissue. In the present study, the precipitin reaction was 
attempted between sera of some transplanted dogs and crude saline extracts of normal 
canine thyroids. However, it failed to demonstrate the circulating auto-antibodi回. There 
has been also no evidence of thyroiditis in histologic examination of the transplants. The 
possibility of the occurrence of auto-immune process in the autologous thyroid transplan-
tation would be, therefore, excluded. 
The clinicαl observations of thyroid grafting in the literature. The autotransplan-
tation of the human thyroid tissue has been attempted by SWAN et al.53l, Jom:s30, Low 
et al. an and SKOLNIK et al. 49l, following the removal of a lingual ectopia of the thyroid. 
These slices of the tissues were implanted into the sternocleidomastoid, pectoral and ab-
dominal rectus muscles with a variable degree of success. SZILAGYI et al.川 madethe 
experimental autotransplants of human thyroid in slic引 in nine cases, following subtotal 
and total thyroidectomy. The transplants showed a constant ability to survive, and their 
functional activity increased with time. The rate and magnitude of increase in function 
depended on the type of tissues transplanted, the grafts of hyperplastic goiter (Gra¥'es’ 
disease) showing the great田tgrowth potentiality. Homotransplantation of thyro-parathyroid 
glands were made by BURDETTE, 5>NrcKs41>, ScHATTEN et al.46l, STERLING50> and CON¥¥'AY 
et ai.9> in the patients with hypothyroidism and hypoparathyroidism. STERLING et al.川
reported a case in which the glands were obtained from a newborn infant and the carotid 
and jugular vessels were anastomosed to the host vessels in the groin, and the patient、s
condition was improved, WATKINS et al.59> removed al thピ pretracheal tissues from 
premature infants in continuity with the aorta and superior vena cava, which were 
anastomosed to suitable vessels in the groin in 3 patients, and in one patient the complete 
elimination of al medication requirement was obtained, Successful transplantation enabled 
the patient to dispense with oral substitution therapy, which was always available if the 
graft should fail. 
SUMMARY 
1) The canine thyroid glands were transplanted autologously into the groin using 
micro-vascular anastomoses, and the functional activities of the transplants were im・ピstigated
by means of radioactive tracer studies and PBI TSH test. 
2) The sufficient size of the vessels which could be expected to succeed in micro・
vascular anastomosis was at least 3.0 mm in outside diameter, both with artery and with 
vem. 
3) Free transplants of autologous thyroid gland well took up the radioactive iodine 
and synthesized the thyroid hormones as early as on the 3rd postoperative clay, and it 
recovered normal activity on the 13th day, though a slight drop in activity followed after 
a long period of time. The iodine accumulation in the intact lobe was al判 slightlv
reduced following operation, and its cause was discussed. 
4) The injection of TSH into the transplanted clog resulted in an elevation of serum 
PBI level promptly and in a great amount ; however, it became somewhat retarded and 
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small in amount after 7 4 days. 
5) A close examination of the data made it manifest that the functional activity of 
the transplanted lobes was reduced to some extent when compared with that of intact 
lobes of respective dogs. There seemed to exist some defect in hormone synthesis in the 
transplanted lobes. The cause was presumed to be due to changes in hemodynamics caused 
by the procedur回 oftransplantation, and due to the denervation of the sympathetic and 
vagus nerv白. The autonomic nerves were assumed to have some effect on the thyroid 
activity by accelerating the action of TSH. 
6) The content of T 3 & T 4 of the transplanted lobe, which was usually low, 
became higher than that of the intact lobe from the 9th to 13th postoperative days. F凹・
thermore, in PBI -TSH test, the transplanted thyroid gland seemed to respond more 
promptly than the control thyroid gland. These results suggested that the free transplant 
of the thyroid (the sympathetic and vagus nerv田 bothconsidered as stimulatory to the 
thyroid function were resected) showed an increased sensitivity to humoral stimulation of 
TSH. The law of denervation (CANNON) was assumed to exist between the denervated 
thyroid transplants and TSH. 
7) The angiograms of the grafts showed the collateral venous circulations in spite 
of the patency of the graft vessels. 
8) Histologic examination showed the desquamation of the acinar cells in rnrly days 
following transplantation. The damage 6f the transplants seemed to be the greatest on 
the 7th and 9th days, and it was expected it would show the normal histology on the 
13th day. 
9) It failed to demonstrate the auto-antibodies against the thyroid tissues in the sera 
of the transplanted dogs. Also, the lymphoid cell infiltration was completely invisible in 
al specimens. The possibility of the occurrence of auto-immune process in the thyroid 
auto-transplantation was discussed and it was excluded. 
Grateful acknυwledgement is made to Prof. Dr. CHUJI K1MURA for his kind guidance and to As田ciateProf. 
Dr. KolCHI IsHIGAMI for many helpful suggestions and encouragement in this investigation. Thanks are al田 duε
to Dr. KANJI ToRIZUKA, Asscciate Prof. of Central Radioisotope Clinic of our hospital, and Dr. RIKUSHI MoRITA 
for thtir help in radioisoto伊 analysis.
The ahstract of this p3per was presented before the IO!st Kinki Lical Meeting of the Japanese Scciety for 
Sur耳ery,Osaka, June 針。 1967,and the 3rd Annual Congress of the Japan Society for Transplantation, O坦ka,
November 21-22, 1967. 
REFERENCES 
I) Bilingham, R. E.and Silvers, W. K. : Transplantation of 川崎 andcels. ・1961, Wi目tarInstil. Pres, 
Philadelphia. 
2) Bondy, P. K. : Maintenance of normal thyroid activity after transplantation of thyroid gland into spleen 
or kidney. Proc. Sc】c.Exp. Biol.恥1ed.,77 : 4, 638-640, 1951. 
3) Braunwald, N. S. and Hufnagel, C. A. : The efect of the site of transplantation and presence of glandular 
def icier】cyon the succ田；sof thyroid autografts. Surg., 43 : :J,428-434, 1959. 0 
4) Broks, J.R. : Endocrine tisue transplantation. 1962, Charles C. Thomas, Sp口ngfield.
5) Burdette, W. J. : Attempted transplantation of fetal thyroid in a ca詑 ofmyxedema. Am. J. Surg., 84 : 
6, 720. 1952. 
6) Cannon, W. B.: A law of denervation. Am. ].Med. Sci., 198 : 6,737-750, 1939. 
AUTOTRANSPLANTATION OF THYROID GLAND 53 
7) Cannon, W. B., Binger, C. A. L. and Fitz, R. : Experimental hyperthyroidism. Am. J. Physiol., 36 : 
363-364, 1915. 
8〕 Carrel,A. and Guthrie, C. C. : Anastomosis of blood vessels by the patching method and transplantation 
of the kidney. J. A. M. A., 47 : 20, 1648-1651, 1906. 
9) Conway, H .Nickel, W. F. and Smith, J. W. : Homotransplantation of thyroid anJ p3rathyroid glands 
by vascular anastomoses. Plast. Reconstr. Surg., 23 : 5,469-479, 1959. 
10) Cunliffe, W. J. : The innervation of the thyroid gland. Acta anat., 46 : 135-141, 1961. 
11) Daniel, P. M., Gale, M. M. and Pratt, 0. E. : The concentration of radioactive iodine in the thyroid 
lymph, thyroid venous blood and peripheral blood of primat田， J.Phy,iol., 169 : 330-338, 1963. 
12) Dempster, W. J. and Doniach, I.: The survival of thyroid implants in relation to thyroid deficiency. Arch. 
int. pharmacodyn, 101・4,398-415, 1955. 
13) Dunphy, J. E. and Jacob, S. : Significance of autologous organ transplantation in the approach to homo四
transplantation. Ann. Surg.・151: 5,760-768, 1960. 
1-t) Einhorn, J. : Studies on the effect of thyrotropic hormone on the thyroid function in man. Acta Radio!. 
Suppl., 160, 1958. 
15) Fisher, B. et al. : Thyropユrathyroidh1•mutransplantation by vascular anastomosis. Arch. Surg., 89: 1, 65-
86, 1964. 
16) Friedgood, H. B. and Cannon, W. B. : Autonomic control of thyroid secretion. Endccrinol., 26 : 1,142-
152, 1940. 
勺7) Fujimoto, Y. : Organtransplantation : Its development and current problems. Rinsho-geka, 20 : 8,989ー
99~. 1965. 
*18) Fujimoto, Y. et al. : Autotransplantation of thyroid gland in a patient with multiple colloid adenomas of 
the thyroid. Geka, 29 : 6,633 636, 1967. 
19) Goodman, C.: The transplantation of the thyroid gland in dogs. Amer. J. Med.手ci.,152 : 348-355, 1916. 
20) Hamolsky, M. W. and Gierlach, Z. S. : Hepatic catabolism of thyroid hormone studied by radioactive 
iodine in splenic autotransplants. Proc. Soc. Exp. Biol.乱1ed.,80 : 2,288-291, 1952. 
21) Haney, H. F. ・ The effect of stimulation of the cervical sympathetic trunk upcn the energy metabolism 
。frabbits. Am. J. Physiol., 102 : 2c!9-257, 1932. 
22) Hardy, J. D. : Pathophysiology in surgery. 1958, V¥!illiams & Wilkins Co., Baltimore. 
23) Hardy, J. D. : The transplantation of organs. Surg., 56 : 4,685-705, Iリ6』
:!cl) Hardy, J. D., Richardson, E. M. and Dohan, F. C.: The urinary excretion of corticoids and 17-ketosteroids 
following major operations : Correlation with other aspects of metabolism. Surg. Gyn. Obst., 96 : 448-454, 
1953. 
25) Harris, G. W. : Neural control of the pituitary gland. Physiol. Rev., 28 : 2,139 179, 1948. 
26) Holmgren, H. and Nauman, B. : A study of the nerv田 ofthe thyroid gland and their relationship to 
glandular function. Acta endocrinol., 3 : 3,215-235, 194り．
27) Hume, D. M. : The neuroendocrine 問中。nsetけ injury: pr田町1tstatus of the problem. Ann. Surg., 138 : 
4, 548 557. 1953. 
ホ28) Iino, S. . Effect of stimulation of cervical sympathetics on the s配 retionof thyroid hormones. Folia Endo-
crinol. Jap .34 : 10, 978-998, 1959. 
*29) Ishigami, K. : The phenomenon of reduction in size of remnant tissues of the thyroid gland following the 
hemi-thyrcidectomy in c:1seぉofgoiter. J. J. S. S., 58 : 11, 1853-1851. 1958. 
*30) Ishi, J. : Effect of stimulation of vagus nerve on the secretion of thyroid hormones. Folia Endocrinol. 
Jap., 35 : 12, 1433-1463, 1960. 
31) Jones, P. : Autotransplantation in lingual ectopia of the thyroid gland目 Reviewof the literature and report 
。fa succ田sfulcase. Arch. Dis. Child., 36 : 164-170, 1961. 
32) Kawamura, K. : Studies on organ transplantation. I. Transplantat旧nof the thyroid gland with intact blood 
supply. J. Exp. Med., 30 : 45-63, 1919. 
*33) Ka1.ano, T. : Experimental study on the thyroid transplan凶tionwith special reference to the allograft im-
munity. Tokyo J. Med. Sci., 74 : 4,218-237, 1966. 
34) Kazano, T. et al. : Implant and transplant of the thyroid. Jap. J. Transplant., 2 : 1,13:!, 19fifj. 
*35) Kondo, Y. : Biosynthesis of thyroid hormones. Tanpakushitsu-kakusan-koso, 11 : 14, J:lX~ 1389, 1966. 
*36) Kubo, M., Tori！日i,R. et al. : Clinics of the thyroid gland. 1957, K、odo-isho,Tokyo. 
37) Low, H. B. and Helmus, C. : Thyroid grafts. Report of a successful c山eof autologous grafting of aberrant 
:).j 日本外科宝函第37巻第1号
thyroid tissue. Arch. Surg., 83 : 5,767-770, 1961. 
’：JXl Miller, M. E., Christensen, G. C. and Evans, H. E. : Anatomy of the dog. I《li-1,Saunders, Philadelphia 
arid London. 内
3.9) Murray, J. E. : Evalu 
*.JOI Nal屯ao,A. ・ Studies on transplantation o.f thすroidgland. Ishoku, 1 : 3,360-367, 1966. 
-1 I J Nicks, R .. Transplantation of thyro-parathyroid glands for chronic hypoparathyroid disease目 Transplant.
Bull., 6 . -1'.!-l 4己九 l'J九り
刊己） Ohno, M. : Experimental studies on autotransplantat旧日 ofthe thyroid gland and the continuous immediate 
, radiation therapy by m回 nsof the transplanted thyroid gland. J. ). S. S., 60 : 5,891-908, 1959. 
刊川 Ohsawa, N. : Correlation between autonomic nervous and endocrine systems. S6g6-rinsh6, 16・4,774-
川785, ~967. 
4-1 Rienhoff, W. F., Jr. : The lymphatic vessels of the thyroid gland in the dog and in man. Arch. Surg., 
23 : 7P.ι－RO』， 1931.
.JSJ Ross, W. D. and MoorhoL周， V.H. K. : The thyroid nerve in the dog・ and its function. Quart. J. Exp. 
Physiol., 27 . 209-21-1, 1938. 
4而）公hatten,W. E., Bloom, W. L. and Hamm, W. G. : Effects of endocrine・・' homografts on thyroid and 
parathyroid function. Surg. （九n.Obst., 112 : 2,196-202, 1961. 
勺7I ShibuS'awa, K. and Ishi, J. : Surgical inJury and thyroid activity. Naibunpitsu-nかtsudoi,5 : 53-67, 1954. 
*-18) Shibusawa, K. et al. : The physiology of thyroid gland. 1958, Ky6d6-isho, T，》h() 
191 Skolnik. E. M. et al. : Autotransplantation in・ lingual 配topia of thyroid glahd. Arch. Otolaryngol., 78 : 
187-191, 1963. 
ろ0I Sterling, J. A. : Transplantation of homologous thyroid and parathyroid glands. Transplant. Bull., 5 : 50-
52, 1958. 
'."i 1 Sterling, J. A. and Goldsmith, R. : Total transplant of thyroid gland using vascular anastomoses. Report 
。fsuccessful result i:n chronic tetany. Surg., 35 : .¥,62.J-fj三氏 !CJS-1. 
町三） Suzuki, H., Fupmotり， Y.and Abe, K. : Clinics of thyroid di世田es,with special reference to autoimmunity. 
19的。 Ky6d6-isho,Tokyo 
53) S"""・ H., Harper, F. and Christensen, S. P. : Autotransplantation of thyroid ti回目 inthe tre"tment of 
lingual thyroid. Surg., 32 : 2,293-298, 1952. 
Ci.JI Szilagyi, D. E. et al. . A radioiodine tracer study of the fate of human thyroid autotransplants. J. Clu】
Endocrinol.孔1etab.,13 : 11, 1347-1357, 1953. 
円51 Tabe, M. : Experimental studies on transplantation of thyroid gland by vascular anastomoses. Nagoya-
igaku, 71 : 3,310-330, 1956. 
町村j Tashima, H. : The a11totranspl川 tat1<>nof the thyroid and the parathyroid glands with anastomosis of their 
vessels. J. J. S. S., 53 : 5,:l.J!-:l-18, l~fi'.!. 
'171 Tata, J. R. and Widnell, C. C. : Ribonucleic acid synth白isduring the early action of thyroid hormones. 
Bioch. J., 98 : 60-l 620, 1966. 
ろ前 j Uotila, U. U: : The role of the cervical sympathetics in the regulation of thyroid and thyrotropic function. 
Endocrinol., 25 : 63-70, 1939. 
:i'J 1 Watkins, E., Jr., Haynes, L. L. and Adams, H. D. : Aortic-pedicle technic for obtaining immediate vas-
cularization of fetal parathyroid-gland transplants in man. New England J. Med., 261 : 3, 105-112, 1959. 
hO 1 W 1tehsky, E. : Experimental evidence for the role of autかimmuni四tionin chronic thyroiditis. Proc. Roy. 
S. c. Med., 50 ，リ＇）＇）一山内， 1957.
hi）羽Toりdruff,M. F. A : The transplantation of t1＂円 andorgans. 1960, Charles C. Thomas, Springfield. 
勺i'.!1 Yamョmoto,K and ’l、川1<>1e,T.: The action of thyroid hormones. Saishin-igaku, 22: 7, 1381-1390, 1967. 
fi:l 1 Zuidema, G. D. and Burton, W. D. : Transplantation of autologous canine thyroid. Arch. Surg., 86 : 2,
2-l而－2』9,;1963. 
内＼H1ttenin Japanese) 
AUTUrT＜.礼子－！日I’L主？ぐl、どrIONOF THYROID GLAND 55 
Fig. 13 Photomicrograph of the normal thyroid 
gland of the dog. ( X 100, H-E) 
Fほ 15 Photomicrogrnph of 3・day-old thyroid 
auto-transplant showing the desquamation of 
acinar cels into the colloid. This transplant 
had been subjected to the angiography (Dog 
No. 50). ( x 100, H-E) 
Fig. 17 Photomicrograph of 7-day-olcl thyroid 
auto-transplant, subjected to the angiography 
(Dog No. 51). ( x 100, 1-I-E) 
Fig. 14 Photomicrograph of the thyroid gland 
subjected to angiography with 76 % urografin. 
The X-r;i)・ contrast media was injected and left 
as it was for 2-3 minutes. ( x 100, H-E I 
Fig. 16 Photomicrograph of intact thyroid lobe 
of Dog N,. 50. ( x 100, H-E 1 
Fig. 18 Photomicrograph of intact thyroid lobe 
of Dog N口. ;)J. (xlCO, H-E1 
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Fig. 21 Photomicrograph of 20-day-old thyroid 
auto-trnnsplant, subjected to the angiography 
1 Dog No. 181. （×100, H Ei 
Fig. 23 Photomicrograph of 99-day-old thyroid 
auto-transplant I［）.，日 No.Ti1. （×100. H-E I 
Fig. 20 Photomicrograph of intact thyroid lobe 
。fDog No. 』7.（×100, H-E) 
-1':; 
Fig. 22 Photれmicrographof intact thyroid lobe 
of Dog No. ~ 8. （×以）（）， H-E) 
Fig. 24 Photomicrograph of intact thyroid lobe 
。fDog No. 7:"i. extirpated on ~Kth p. o. d. 
（×100, H-Ei 




















3) 移槌甲状腺lζTSH< 5単位筋注）を負荷して血 感・副交！惑の両自律神経を切断された移植甲状腺が，
清PBI偵の変動を測定した． 液性支配因子である TSHlζ対して過敏な反応を呈す
-I 移値lとともなう自律神経ならびにリンパ管切断 る時期がある乙とをH白示し，仁a1rn<•n の神経切断の法
が，移植腺機能におよぼす影響を検討した． 則が移植甲状腺と TSHの聞にも成立するζとを示唆









3) 移植腺lζTSHを負荷すると，血清PBI値が迅 しなければならないか. 7日目から吋日目にかけて組
速に上昇したので，移植甲状腺は体液性調節を良好に 織障害の程度が心も強く， 13日自にはほぼ正常の組織
受ける乙とが明らかとなった．しかし，移植74日目に 像を示した．
は，反応はやや遅延しその頂値も低かった． 8) リンパ球浸潤はどの標本にも全く認められなか
.¥) 実験成績を詳細に検討すると，移植腺機能は同 った．血中自己払川、も証明されなかったので，甲状腺
一犬の正常側腺と比較してやや減退を示し，移植腺の 自家移植にともなう自己免疫現象の発現は一応否定さ
ホルモン合成能が障害されている乙とが認められた． れだ．
